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(54) A print having information associated with print stored in a memory coupled to the print 

(57) A print (30) having information associated with 
the print stored in a memory (24) coupled to the print. 
The print, processed by an image processing appara- 
tus, having an attached memory for storing detailed 
information about the print and allowing contactless 
access using an electromagnetic frequency signal. A 
transceiver (50), connected to a control logic device 
(32), communicates with a transponder (22) that is 
attached to the print substrate and is integrally coupled 
to the memory. The transponder is capable of receiving 
a first electromagnetic field (frequency) from the trans- 
ceiver and deriving power and address information from 
the first frequency, then generates a second electro- 
magnetic field (frequency) in response, where the sec- 
ond electromagnetic field is characteristic of the data 
stored in memory. 
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D scription 

[0001] This invention generally relates to prints processed by image processing apparatus and more particularly 
relates to a print having information associated with the print stored in a memory coupled to the print. 

5 [0002] There can be a considerable amount of information associated with an image produced on a print by an 
image processing device. It is beneficial to have this information integrally attached to the print and, therefore, readily 
available for access. This is particularly true for high-quality image prints such as those produced by a digital proofing 
system, such as the "APPROVAL Digital Proofing System"™ available from the Eastman Kodak Company, located in 
Rochester, New York, U.S.A. For such a system, an image on an output print is carefully analyzed for its overall appear- 

10 ance and color content. Adjustments for improving appearance and color are made using the output print. In practice, 
the output print from such a system is also used as a contractual tool, requiring customer approval before an expensive 
four-color printing operation is initiated. For a print from such a digital proofing system, because such a system is 
designed to emulate printing press output, it is important to know the exact conditions under which an image was 
printed. Variables such as dot shape, screen angle, screen ruling, densities of component colors and dot gain adjust- 

15 ments can be modified for images printed from such systems, depending on corresponding characteristics of the target 
four-color printing system that will be used for the finished product Because an image is prepared using any one of a 
number of digital prepress systems, it is also beneficial to identify the specific system upon which the image has been 
processed, along with information identifying a filename associated with the image that is reproduced. 
[0003] To provide information on the proofing variables used to prepare a specific digital proof, and to provide other 

20 identifying information about the proof, proofing systems such as the "APPROVAL Digital Proofing System"™ record key 
identification and image processing variables on the proof itself, typically printed apart from the image, such as in an 
extreme corner of a proof sheet. This method serves the needs of an observer viewing the proof, but does not easily 
allow automated methods to facilitate access of this information for display, archiving, or the like. 
[0004] The need to store detailed information about a printed image is also an important requirement for a diagnos- 
es tic image, such as an image obtained by scanning using X-rays, ultrasound, or CAT (Computerized Axial Tomography). 
Such images typically have a significant amount of information related to them. For example, in the case of a medical 
diagnostic image, detailed information on patient name, patient age, patient history, physician's name, facility name, 
and other information accompany the image so that the image can be correctly analyzed and tracked. Methods used 
for attaching detailed information with such a diagnostic image include encoding information on the edge of the film sub- 

30 strate containing the image. 

[0005] In addition, photographic negative film can be encoded with information to assist in film processing. For 
example, a negative film cassette using APS (Advanced Photo System) technology, such as the KODAK "ADVANTIX"™ 
film available from the Eastman Kodak Company allows a camera to record information on those conditions under 
which a negative film was exposed when taking a photograph. This information is recorded on a thin magnetic layer dis- 

35 posed on the negative film substrate. Using the APS technology, when a photoprocessing apparatus creates a print 
from the developed negative film, the apparatus then prints information obtained from the magnetic layer disposed onto 
the back of the print. Typically, date and time the print was taken are back-printed on the reverse side of the print. How- 
ever, other than back-printing of this relatively small amount of data, other useful information is not encoded onto the 
print. 

40 [0006] Thus, it is desirable to attach identifying and processing information to the print. In this regard, the need for 
attaching information to an output print is based on how a print is used. Factors that determine how useful it is to attach 
information to a print include the overall value of a print; the complexity and significance of setup conditions required for 
obtaining and printing an image on a print in a specific way, and the desirability of obtaining more detailed information 
about the subject of an image appearing on the print. From this perspective, the capability to integrally attach identifying 

45 and processing information to a print serves a wide range of image processing functions including, but not limited to, 
digital proofing, diagnostic imaging, professional and portrait imaging, and aerial photography. 

[0007] Conventional methods for attaching information about a printed image on a print include providing informa- 
tion on an attached magnetic strip. This solution allows storage of some data, but has inherent disadvantages. For 
example, magnetically encoded media must be protected from magnets or strong electromagnetic fields. Reading infor- 

so mation from this type of media requires placing the media, in proper orientation, into a reader device. Determining 
whether or not a specific image is included in a collection of prints stacked or stored together requires manually search- 
ing through the collection of prints or handling prints individually, so as to feed each print to the reader device. 
[0008] Attachment of an electronic memory component to the print substrate has inherent disadvantages when 
physical connection must be made to the memory component for recording or obtaining information stored in the mem- 

55 ory component. Connectors add cost and present reliability problems caused by dust and dirt and repeated connec- 
tion/disconnection duty cycles. 

[0009] RFID (Radio Frequency identification) tags having an integrally attached memory are comm rcially availa- 
ble and are used in applications where it is useful to store unique identifying information that is attached to an item. 
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RFID tags have been proposed for use in applications with passports and credit cards, such as is disclosed in U.S. Pat- 
ent No. 5,528,222 issued to June 18, 1996 to Moskow'rtz et al. A commercially available "TAG- IT INLAY"™, available 
from Texas Instruments, Incorporated, located in Dallas, Texas, USA, can be used to provide identifying information 
about a device to which it is attached. This relatively thin, flexible type of RFID tag can be used in an application that 
5 previously required a label or bar code'. The applications noted in U.S. Patent No. 5,528,222 and mentioned for the 
"TAG-IT INLAY"™ device and similar devices are primarily used for identification purposes, such as for employee 
badges, inventory control, and credit card account identification. 

[0010] A memory can be attached to a consumable used as the input "raw material" for an image processing appa- 
ratus. In this regard, an RFID transponder component can have a memory integrally attached thereto, the memory 
10 being connected to a consumable item. With this feature, an image processing apparatus can identify each consumable 
type loaded therein and adapt its operation accordingly to provide an optimum image. However, such a memory device 
is used for an input consumable only. However, as described he rein below, an output print produced from such a system 
would also benefit from attachment of a memory component. 

[0011] It is an object of the present invention to provide, from an image processing apparatus, an output print hav- 
15 ing an attached memory that is capable of storing information associated with the image printed thereon. 

[0012] According to an aspect of the present invention, a print output from an image processing apparatus com- 
prises an attached non-volatile semiconductor memory component that is integrally coupled to a transponder. The 
memory component may be, for example, an EEPROM (Electrically Erasable Programmable Read-Only Memory). 
Stored in the memory are encoded data indicative of the identity of the images on the print and indicative of specific 
20 conditions under which the print was processed. The transponder is capable of receiving a first electromagnetic field 
(frequency) generated by a radio-frequency transceiver unit. The transponder provides power to its coupled semicon- 
ductor circuitry as the transponder receives the first electromagnetic field or frequency. When the transponder circuitry 
is powered, the component generates a second electromagnetic field (frequency) in response to the first electromag- 
netic field. The second electromagnetic field is conditioned by information stored in the memory. 
25 [0013] A feature of the present invention is the provision of a transceiver that stores information about a print and 
its images on a memory that is attached to a print substrate. A related feature of the present invention is the ability of a 
transceiver to retrieve stored information from this memory. 

[001 4] A further feature of the present invention is the provision of a transceiver that selectively addresses a specific 
transponder from among a plurality of transponders attached to respective ones of a collection prints and to transfer 
30 data to or from that transponder, where the data transferred is indicative of image identity or print processing. 

[0015] An advantage of the present invention that use thereof allows detailed information uniquely associated with 
a print to be integrally attached to the print for automated reading and retrieval. 

[0016] A further advantage of the present invention that use thereof allows automated identification of a print when 
that print is included in a collection of prints, each print in this collection having an attached memory. In this regard, the 
35 present invention allows an operator to quickly scan a box containing a plurality of prints and to quickly identify and ind - 
pendently access information concerning each print in the box, without handling the prints individually. This facilitates 
inventory control and archiving of processed prints. 

[0017] Yet a further advantage of the present invention that use thereof allows storage, on the print itself, informa- 
tion concerning how the print was produced, including processing variables. 
40 [0018] A further advantage of the present invention that use thereof provides a contactless communication inter- 
face, accessing data without requiring that electrical contact be made to corresponding contacts being mounted on a 
print. 

[0019] These and other objects, features, and advantages of the present invention will become apparent to thos 
skilled in the art upon a reading of the following detailed description when taken in conjunction with the drawings 
45 wherein there is shown and described an illustrative embodiment of the invention. 

[0020] While the specification concludes with claims particularly pointing out and distinctly claiming the subject 
matter of the present invention, it is believed that the invention will be better understood from the following description 
when taken in conjunction with the accompanying drawings, wherein: 

so Figure 1 is a plan view of a proof sheet output from a digital proofing system, the proof sheet having an attached 
transponder; 

Figure 2 is a schematic representation showing communication between a transponder and a transceiver, the 
transponder being attached to a print; 

Figure 3a is an enlarged plan view of an antenna provided on an edge of a print; 
55 Figure 3b is an enlarged plan view of a transponder integrated circuit attached to the antenna shown in Figure 3a; 

and 

Figure 4 is a schematic representation showing use of a hand-held reader device. 
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[0021] The present description is directed in particular to elements forming part of, or cooperating more directly 
with, apparatus in accordance with the invention. It is to be understood that elements not specifically shown or 
described may take various forms well known to those skilled in the art. 

[0022] For the description that follows, the general term "print" is used herein to indicate an output image repro- 
5 duced onto a substrate, where the image is reproduced using ink, dyes, or known exposure methods. By way of exam- 
pie only, and not by way of limitation, a print, generally numbered 30 in the following description, could be any of the 
following: 

a printed output sheet, such as from a proofing system, including digital proofing systems that use thermal print 
w technologies, from inkjet printers, or from photofinishing printers that use photosensitive film or paper that is 
exposed to a light source and developed using a subsequent chemical process for creating an image; 
a photographic print; 

a developed X-ray, ultrasound, or other diagnostic image; or 
an aerial photograph. 

15 

[0023] A substrate, generally numbered 42 in the following description, is typically in sheet form and may include, 
for example, film, paper, cardboard, textile, vinyl, or other material capable of accepting a printed image. 
[0024] Fig. 1 shows a transponder 22, which may be a TAG-IT INLAY"™, attached to a digital proof sheet 20 
imaged onto a substrate 28, which may be paper. Transponder 22 includes a memory 24, an antenna 26, and RF com- 

20 munication and power supply circuitry. Transponder 22 can be attached to the front or back of digital proof sheet 20 
using an adhesive-tape backing or can other attachment arrangement, as described hereinbelow. 
[0025] Referring again to Fig. 1 , transponder 22 is shown attached along an edge of paper substrate 28, away from 
an image area of proof sheet 20. However, it may be appreciated that this is but one possible arrangement, because, 
using any of the attachment methods described hereinbelow, transponder 22 may be attached in any suitable position 

25 on proof sheet 20. 

[0026] It is useful to note that similar methods of attachment to the substrate as described for digital proof sheet 20 
in Fig. 1 and as described hereinbelow may alternately be used for any type of print 30, such as a photographic print, 
X-ray or other diagnostic image, aerial photograph, or other printed output. 

[0027] Fig. 2 shows, in schematic form, a system for programming or retrieving information from print 30 which has 
30 transponder 22 attached thereto. Print 30 itself may be the previously mentioned proof sheet 20 or a photographic print, 
or any other type of print. In this arrangement, a transceiver 50 is connected to a computer 32. Such a transceiver 50 
may be, for example, a "HOUSED READER AND ANTENNA" transceiver, part number RI-K01-320A-00, available from 
Texas Instruments, Incorporated, located in Dallas, Texas, USA. 

[0028] Transceiver 50 connects to an antenna 56. in operation, transceiver 50 is capable of transmitting a first elec- 
35 tromagnetic field (frequency) 64 of a first predetermined frequency, for reasons disclosed presently. Transceiver 50 is 
also capable of receiving a second electromagnetic field (frequency) 66 of a second predetermined frequency, for rea- 
sons disclosed presently. Typically, but not necessarily, the same frequency serves for both first and second electro- 
magnetic fields 64 and 66. 

[0029] Transponder 22, itself, is a relatively low-power device that derives its source power from the first eiectro- 
40 magnetic field 64 emitted by transceiver 50. In this regard, communication via antenna 56 between transceiver 50 and 
transponders 22 can take place over a limited distance. 

[0030] Referring again to Fig. 2, transceiver 50 is electrically coupled to computer 32, such as by means of a signal 
interface 68, which signal interface 68 may be, for example, a standard RS-232C serial connection. This connection 
allows computer 32 to control the operation of transceiver 50 so that transceiver 50 can successively poll one or more 

45 transponders 22 in order to access information about one or more prints 30. Computer 32, which may be a standard 
personal computer, can be programmed to read data from the print (as accessed by transceiver 50) and then to display 
or to process this data, or to write data to the print, using techniques well known in the programming art. 
[0031] It is important to note that computer 32 may alternately be embodied within transceiver 50, such as in a 
"hand-held" reader device. Using this alternate arrangement, an operator can encode information onto print 30 or 

so decode information from print 30 without requiring connection to separate computer 32. This arrangement would be 
advantageous, for example, for data gathering or image identification purposes. 

[0032] Fig. 4 schematically shows an alternate hand-held reader 70. For this configuration of the invention, a con- 
trol processing unit 72 performs logic control functions necessary to operate transceiver 50, which communicates with 
transponder 22 on print 30 in the same manner as described above with referenc to Fig. 2. A display 74, such as an 
55 LCD (Liquid-Crystal Display) well-known in th lectronics instrumentation art, displays information read from trans- 
ponder 22. A keypad 76 allows entry of data for writing information to transponder 22. 



EP 1 076 316 A2 

Transceiver 50 Communication with Transponder 22 

[0033] Referring to Figs. 1 and 4, it is instructive to note how transceiver 50 communicates with transponder 22. 
Transponder 22 is tuned to a carrier frequency emitted by transceiver 50. By way of example only, but not by way of lim- 
5 itation, this carrier frequency signal is in the RF (Radio Frequency) electromagnetic spectrum. In this manner, the inven- 
tion uses a transceiver 50 and transponder 22 tuned to an RF frequency. However, the carrier frequency signal need 
not be in the RF range; rather, the carrier frequency may be at a microwave frequency. 

[0034] Upon receiving an initial signal from transceiver 50, transponder 22 circuitry obtains, from the emitted elec- 
tromagnetic energy, sufficient energy to provide source voltage for its internal circuitry. Thus, no battery is needed to 

w separately power transponder 22. 

[0035] When a plurality of transponders are used, each transponder 22 is individually programmed with an unique 
identifying address code (ID). As a final stage in manufacture, each transponder 22 is programmed to store its ID along 
with other data that is characteristic of the images, composition, and processing of print 30 to which transponder 22 is 
attached. Each transponder 22 is manually attached to print 30 as a final assembly stage. Other attachment methods 

15 are possible, as is described presently. Transceiver 50 has both read and write access to memory data stored by trans- 
ponder 22. 

[0036] To communicate with transponder 22, transceiver 50 encodes a unique identifying address code as part of 
its emitted signal, along with a command to read data from or to write data to ("program") transponder 22. Transponder 
22 responds to transceiver 50 communication when it has been addressed correctly. 

20 

Methods of Attachment for Transponder 22 

[0037] As noted hereinabove, transponder 22, which may be a TAG-IT INLAY"™, is provided on adhesive-backed 
material for attachment to the print substrate. However, other methods of attachment are possible for transponder 22 

25 within the scope of the present invention. 

[0038] For example, as one method of attachment, transponder 22 can be laminated onto print 30. That is, digital 
proof sheet 20 will undergo a lamination process during final preparation. Alternately, transponder 22 can be embedded 
within print 30 as a during manufacture of print 30 or during preparation of print 30 for imaging. In this regard, trans- 
ponder 22 may be embedded within paper substrate 28 of digital proof sheet 20 or within the film substrate used for an 

30 X-ray or other diagnostic image. 

[0039] Antenna 26 is integrally formed with transponder 22 in the standard 'TAG-IT INLAY"™ configuration. How- 
ever, antenna 26 could be separately provided on a substrate material 42 as shown in Figs. 3a and 3b. This arrange- 
ment of the invention would then allow a transponder integrated circuit 36 to be handled separately and affixed to 
substrate material 42 after programming, as shown in Fig. 3b. Fig. 3a shows a trace pattern of antenna 26 printed 

35 directly onto substrate material 42. A pair of antenna contacts 34a and 34b are accessible for connection to transponder 
integrated circuit 36. Fig. 3b shows transponder IC 36 connected to antenna contacts 34a and 34b. Alternately, antenna 
26 could be embedded within substrate material 42, with contacts 34a and 34b extended to the surface of substrate 
material 42 for connection with transponder integrated circuit 36. 

40 Programming the memory and memory contents 

[0040] Transponder 22 that is attached to print 30 can be programmed so that it reads at any time before, during, 
and after print 30 is processed to contain images. In this regard, transponder 22 is programmed with identifying and 
process variable information for digital proof sheet 20 after the image is applied onto substrate paper 28. In the case of 
45 the KODAK "APPROVAL Digital Proofing System"™, this process involves transfer of the four-color image from an inter- 
mediate receiver sheet onto paper substrate 28, using a thermal lamination transfer sequence. Computer 32 programs 
transponder 22 with identifying and process information based on variables used in the preparation of images intended 
for reproduction onto digital proof sheet 20. 

[0041] By way of example only and not by way of limitation, the data stored in memory 24 of transponder 22 that is 
so attached to paper substrate 28 may be any of the exemplary data displayed in Table 1 hereinbelow. 



55 
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Table 1 



Data St red in Transponder 22 for Digital Proof Sh 1 20 


Data Stored 


Number of Bits 


D script! n 


Proofing System Identifier 


8 


An 8-bit number encoding the type of digital proofing system that 
printed the image. 


Filename 


128 


ASCII-encoded filename of source file(s) for image(s) on digital 
proof sheet 20. 


Date/time stamp 


64 


Encoded data containing date and time identification for digital 
proof sheet 20. 


Dot gain 


256 


Encoded values of dot gain for different dot percentages, as applied 
by the proofing system. 


Density settings 


128 


Encoded density settings for component colors printed on digital 
proof sheet 20. (Typically, process colors cyan, magenta, yellow, 
and black are used.) 


Dot shape 


32 


Encoded value indicating shape of halftone dots used on digital 
proof sheet 20 images. 


Screen ruling 


16 


Encoded value giving screen ruling for halftone dots. 


Screen angles 


32 


Encoded values of screen angles for component colors printed on 
digital proof sheet 20. 


Paper type 


16 


Encoded value giving intended paper type for digital proof sheet 20. 


Thermal donor batch ID 


64 


Encoded batch identifying information for thermal donor used to 
create digital proof sheet 20. 



[0042] As Table 1 shows, memory 24 includes information on numerous processing variables, including data on the 
consumable color donor materials used to print the image. Availability of this data facilitates assessment of digital proof 
sheet 20 and, for example, allows a program running on computer 32 to access and display a significant amount of 
35 information concerning digital proof sheet 20. 

[0043] By way of example only and not by way of limitation, the data stored in memory 24 of transponder 22, that 
is attached to print 30 when print 30 uses an X-ray film substrate, may be any of the exemplary data displayed in Table 
2 hereinbelow. 



40 

Table 2 



Data Stored in Transponder 22 for Print 30 on X-ray Film Substrate 


Data Stored 


Number of Bits 


Description 


X-ray System Identifier 


8 


An 8-bit number encoding the type of diagnostic system that exposed 
the image. 


Filename 


128 


ASCII-encoded filename of a digital file storing the image data. 


Date/time stamp 


64 


Encoded data containing date and time identification for the X-ray. 


Patient ID 


256 


Name and account number of subject patient. 


Medical history 


256 


Encoded data including highlights of patient medical history, including 
age, known conditions, medications, surgery performed. 


Doctor ID 


256 


Name and account number of physician. 



[0044] A feature of transponder 22 is its ability to temporarily disable a device or to lock individual memory pages 
in memory. This featur prevents erasure and loss of important data concerning the printed image. At the same time, 
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because write operation for individual memory pages can be enabled, updated information can be provided about the 
subject of the printed image after transponder 22 is initially programmed by computer 32. 

Co mmunication With Multiple Pri nts 

5 

[0045] Computer 32 can be used to poll a collection of multiple prints 30, each having an attached transponder 22, 
and to locate and communicate with a specific print 30 in the collection. This capability facilitates archiving, where mul- 
tiple prints 30 might be included in a folder. This same capability would, for example, automate scanning of a collection 
of prints 30, such as where multiple prints 30 are collected in a folder, to determine if a desired print 30 is in that folder. 
10 [0046] There are a number of possible polling techniques that allow transceiver 50 to selectively communicate with 
a plurality of transponders 22, one at a time. Unique ID information can be assigned to each transponder 22, so that 
first electromagnetic field 64 emitted from transceiver 50 includes the coded ID information. 

[0047] Another alternative polling technique employs a "non-collision" algorithm for communicating with multiple 
transponders grouped in a confined area. According to one embodiment of this algorithm, the algorithm uses a loop that 

15 proceeds in steps to increase transceiver 50 output power from an initial relatively low value as transceiver 50 repeat- 
edly polls for a transponder 22. As soon as it detects a transponder 22, transceiver 50 communicates with the trans- 
ponder 22, then temporarily disables the transponder 22. Transceiver 50 then sequentially repeats polling in this 
fashion, incrementing its output power level with each polling operation, to locate, communicate with, and then tempo- 
rarily disable the next available transponder 22. In this way, transceiver 50 communicates with multiple transponders 22 

20 in order of their return signal strength, until each transponder 22 has been contacted. 

[0048] While the invention has been described with particular reference to its preferred embodiments, it will be 
understood by those skilled in the art that various changes may be made and equivalents may be substituted for ele- 
ments in the preferred embodiments without departing from the scope of the invention. For example, computer 32 could 
be incorporated in the image processing apparatus itself. With this arrangement, the image processing apparatus that 

25 produces print 30 automatically prepares and programs transponder 22 for attachment to the print 30 substrate. Trans- 
ponder 22 could be automatically attached to print 20 or could be provided for attachment by an operator as part of a 
post-printing or finishing process. As another example, transponder 22 could be built into the substrate sheet itself and 
could thereby be B invisible M to an operator or user of the print. 

[0049] There are a number of possible alternate arrangements for integrating antenna 26 onto or within the print 
30 substrate. For example, antenna 26 could be imprinted onto a surface of the substrate by the image processing appa- 
ratus. As another example, antenna 26 could be integrated into the substrate material, as part of manufacture or 
processing, with contacts 34a/b provided for attachment of transponder integrated circuit 36. 

[0050] Within the scope of the present invention are any number of possible arrangements of memory contents, as 
indicated in the exemplary description for Tables 1 and 2 hereinabove. Any one of known digital data encoding methods 
35 could be used to compress stored data in memory. Where it is advantageous to store more information than can be con- 
tained on a single transponder, multiple transponders could be affixed to the substrate. 

[0051] Therefore, what is provided is a print having information associated with the print stored in a memory cou- 
pled to the print. 

40 Claims 

1. A storage apparatus for storing data on an output print (30) produced by an image processing apparatus, compris- 
ing: 

45 (a) a memory (24) coupled to the output print, said memory adapted to store computer-readable data associ- 

ated with an image; 

(b) a transponder (22) integrally coupled to said memory, said transponder adapted to receive a first electro- 
magnetic field (64) and, in response to the first electromagnetic field received thereby, generating a second 
electromagnetic field (66), the second electromagnetic field being characteristic of the data stored in said 

so memory; 

(c) a transceiver (50) spaced-apart from the output print for transmitting the first electromagnetic field and for 
sensing the second electromagnetic field; and 

(d) a logic processor (32) coupled to said transceiver, said logic processor adapted to communicate with said 
transceiver for facilitating exchange of data between said transceiver and said memory. 

55 

2. The storage apparatus of claim 1 , wherein said transceiver transmits the first electromagnetic field at a predeter- 
mined first frequency. 
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3. The storage apparatus of claim 1 , wherein said transceiver rec ives the second electromagnetic field at a prede- 
termined second frequency. 

4. The storage apparatus of claim 1 , wherein said memory is adapted to store image processing data associated with 
5 the image. 

5. The storage apparatus of claim 1 , wherein said logic processor is a computer. 

6. The storage apparatus of claim 1 , further comprising: 

10 

(a) a plurality of said memories coupled to respective ones of a plurality of the output prints; and 

(b) a plurality of said transponders coupled to respective ones of said memories. 

7. A print, comprising: 

15 

(a) a substrate (42); 

(b) a memory coupled to said substrate, said memory adapted to store data therein; 

(c) a transponder connected to said substrate and integrally coupled to said memory, said transponder adapted 
to receive a first electromagnetic field and, in response to the first electromagnetic field received thereby, gen- 

20 erate a second electromagnetic field, the second electromagnetic field being characteristic of the data stored 

in said memory. 

8. The print of claim 7, wherein said substrate material comprises an antenna coupled to said transponder (56). 
25 9. The print of claim 7, wherein said memory has image processing data stored therein. 

10. The print of claim 7, wherein said memory is a read/write memory. 

11. The print of claim 7, wherein said substrate is paper. 

30 

12. The print of claim 7, wherein said substrate is film. 

13. A method of assembling a storage apparatus for storing data on an output print produced by an image processing 
apparatus, comprising the steps of: 

35 

(a) coupling a memory to the output print, the memory adapted to store computer- readable data associated 
with an image; 

(b) integrally coupling a transponder to the memory, the transponder adapted to receive a first electromagnetic 
field and, in response to the first electromagnetic field received thereby, generating a second electromagnetic 

40 field, the second electromagnetic field being characteristic of the data stored in the memory; 

(c) providing a transceiver spaced-apart from the output print for transmitting the first electromagnetic field and 
for sensing the second electromagnetic field; and 

(d) coupling a logic processor to the transceiver, the logic processor adapted to communicate with the trans- 
ceiver for facilitating exchange of data between the transceiver and the memory. 

45 

14. The method of claim 1 3, wherein the step of providing a transceiver comprises the step of providing a transceiver 
that transmits the first electromagnetic field at a predetermined first frequency. 

15. The method of claim 13, wherein the step of providing a transceiver comprises the step of providing a transceiver 
so that receives the second electromagnetic field at a predetermined second frequency. 

16. The method of claim 13, wherein the step of coupling a memory comprises the step of coupling a memory adapted 
to store image processing data associated with the image. 

55 1 7. The method of claim 1 3, wherein the step of coupling a logic processor comprises th step of coupling a logic proc- 
essor that is a computer. 



18. 



The method of claim 13, further comprising the steps of: 
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(a) coupling a plurality of the memories to respective ones of a plurality of the output prints; and 

(b) coupling a plurality of the transponders to respective ones of the memories. 

19. A method of providing a print, comprising the steps of: 

5 

(a) providing a substrate; 

(b) coupling a memory to the substrate, the memory adapted to store data therein; 

(c) connecting a transponder to the substrate and integrally coupling the transponder to the memory, the trans- 
ponder adapted to receive a first electromagnetic field and, in response to the first electromagnetic field 

w received thereby, generate a second electromagnetic field, the second electromagnetic field being character- 

istic of the data stored in the memory. 

20. The method of claim 1 9, wherein the step of providing a substrate comprises the step of providing substrate having 
an antenna coupled to the transponder. 

15 

21 . The method of claim 1 9, wherein the step of coupling a memory comprises the step of coupling a memory having 
image processing data stored therein. 

22. The method of claim 19, wherein the step of coupling a memory comprises the step of coupling a memory that is 
20 a read/write memory. 

23. The method of claim 19, wherein the step of providing a substrate comprises the step of providing a paper sub- 
strate. 

25 24. The method of claim 1 9, wherein the step of providing a substrate comprises the step of providing a film substrate. 
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FIG. 3b 
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